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REMARKS/ARGUMENTS 

STATUS OF CLAIMS 

Claims 1-20 are currently pending in this application. By this Amendment, claims 1,15, 
and 17 are amended, leaving claims 2-14, 16, and 18-20 unchanged. 

CLAIM REJECTIONS - 35 U.S.C. § 102 

On page 2 of the Office Action, claims 1 and 17 are rejected under 35 U.S.C. §102(a) as 
being anticipated by Khrustalev et al. (U.S. Patent No. 6,536,510). 

Claim 1 is hereby amended, and calls for: 

A capillary assisted loop thermosiphon apparatus comprising: 

at least one evaporator connected by a vapor line to a condenser; 
a liquid line connecting the condenser and the evaporator; 
the evaporator is vertically elongated and is positioned in the direction of 
gravity from the condenser such that the condenser supplies liquid under gravity 
induced pressure to the evaporator, and the evaporator has a vertical capillary wick in 
which liquid wicks in the direction of gravity. (Amendment marks not shown). 

Claim 17 is also hereby amended, and calls for: 

A capillary assisted loop thermosiphon apparatus comprising: 

at least one evaporator connected by a vapor line to a condenser; 

a liquid line connecting the condenser and the evaporator; 

the evaporator is positioned in the direction of gravity from the condenser 

such that the condenser supplies liquid under gravity induced pressure to the 

evaporator; and 

the evaporator has at least a pair of vertically elongated sheets, with at least 
one of the sheets having a corresponding wick portion attached thereto to provide a 
vertical capillary wick in which liquid wicks in the direction of gravity." 
(Amendment marks not shown). 
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In contrast, Khrustalev et al. disclose a thermal bus that includes "two spaced-apart 
substantially horizontally oriented evaporators ... provided where each is substantially 
horizontally mounted in a support and positioned in thermal communication with at least one 
heat generating device. Each of the two elongate evaporators defines a central passageway 
having a liquid-working fluid entrance port and a vaporous-working fluid exit port and a 
capillary wick disposed on the walls of the central passageway." (Col. 3, lines 20-30) 

Indeed, Khrustalev et al. actually teach away from a capillary assisted loop thermosiphon 
apparatus having a vertically elongated evaporator or having an evaporator with a pair of 
vertically elongated sheets as claimed in amended claims 1 and 17, because Khrustalev et al. 
make clear that in the disclosed horizontal orientation of the Khrustalev et al. device, the 
working fluid flows along each horizontally arranged rail evaporator mainly due to the frictional 
vapor-liquid interaction on the liquid free surface of the central passageway. . . ensuring a very 
low thermal resistance of rail-evaporators, in comparison to vertically oriented thermosyphon 
evaporators. (Col. 6, lines 59-67). Clearly, Khrustalev et al. teach a horizontally-extending 
evaporator for a very specific purpose, and teach away from an evaporator as claimed in 
amended claims 1 and 17. 

Accordingly, Khrustalev et al. fail to teach, describe, or suggest, among other things, a 
capillary assisted loop thermosiphon apparatus comprising at least one vertically elongated 
evaporator positioned in the direction of gravity from a condenser, and having a vertical capillary 
wick as claimed in amended claim 1. Similarly, Khrustalev et al. fail to teach, describe, or 
suggest, among other things, a capillary assisted loop thermosiphon apparatus comprising at least 
one evaporator positioned in the direction of gravity from a condenser and having at least a pair 
of vertically elongated sheets, either or both of which are provided with a vertical capillary wick 
as claimed in amended claim 17. 

In light of these and other reasons not discussed herein, the Applicants respectfully 
submit that independent claims 1 and 17 are novel and non-obvious over Khrustalev et al. 
Withdrawal of the 35 U.S.C. § 102(a) rejections of claims 1 and 17 in view of Khrustalev et al. is 
therefore respectfully requested. 
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Also on page 2 of the Office Action, claims 2, 3, 5, 1 1, 12, 18, and 19 are rejected under 
35 U.S.C. § 102(a) as being anticipated by Khrustalev et al. Claims 2, 3, 5, 11, and 12 depend 
from claim 1 and are therefore allowable based upon amended claim 1, and for other reasons not 
discussed herein. Claims 18 and 19 depend from claim 17, and are therefore allowable based 
upon amended claim 17 and for other reasons not discussed herein. Withdrawal of the 35 U.S.C. 
§ 102(a) rejections of claims 2, 3, 5, 1 1, 12, 18, and 19 is therefore respectfully requested. 

On pages 2 and 3 of the Office Action, claims 1-20 are rejected under 35 U.S.C. §102(a) 
as being anticipated by Conroy et al. (Multiple Flat Plate Evaporator Loop Heat Pipe 
Demonstration). Enclosed with this Amendment is a copy of the reference, which is clearly 
dated August 17-21, 2003. The present application was filed March 19, 2004, and claims 
priority to U.S. provisional patent app. no. 60/456,262 filed on March 20, 203. Accordingly, the 
Applicants respectfully submit that the Conroy et al. referenced cited on page 3 of the Office 
Action is not prior art to the claims of the present application. Accordingly, withdrawal of the 35 
U.S.C. § 102(a) rejection of claims 1-20 in view of Conroy et al. is respectfully requested. 

Claims 2-16 and 18-20 are each ultimately dependent upon amended claims 1 and 17, 
respectively, and are allowable based upon amended claims 1 and 17 and upon other features and 
elements claimed in amended claims 1 and 17 but not discussed herein. Withdrawal of the 35 
U.S.C. § 102(a) rejections of claims 2-16 and 18-20 is therefore respectfully requested. 

CONCLUSION 

In view of the above, Applicants respectfully request entry of the Amendment and 
allowance of pending Claims 1-20. 



Respectfully submitted, 




Christopher B. Austin 
Reg. No. 41,592 



Michael Best & Friedrich LLP 
100 East Wisconsin Avenue 
Milwaukee, Wisconsin 53202-4108 
(414) 271-6560 
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ABSTRACT 

A gravity assist loop heat pipe system suitable for 
cooling large arrays of electronic devices has been 
designed, fabricated, and successfully tested. An 
envisioned application dictated the geometry of the 
evaporators as flat plates, 24.4 cm by 76.2 cm, and 
required a total of 12 kW of heat per plate to be 
removed. One important aspect of the experiment was 
whether it is practical to network several evaporators 
together to utilize a common, water-cooled condenser. 
A combination of four evaporators was chosen to 
simulate a building block for a larger system, providing 
a total of 48 kW of heat removal. This paper describes 
the design and test results to-date of that unit. 

OVERVIEW OF CAPILLARY PUMPED 
TECHNOLOGY 

The basic operation of a loop heat pipe (LHP) is shown 
schematically in Figure 1. Basically, the system 
provides a passive means of transporting heat from the 
evaporator section to a remote condenser. The devices 
do not have any mechanical moving parts to wear out, 
require no electrical power to operate, and demand 
virtually no maintenance. Heat is absorbed in the 
evaporator section, vaporizing the system working 
fluid. A porous material, or wick, in the evaporator 
provides the pumping power from surface tension 
forces developed in the surface of the wick. The vapor 
transports to the remote condenser, where it is 
condensed and typically slightly subcooled. Liquid 
then returns to the evaporator to complete the cycle. 

In some applications as shown in Figure 1 , a reservoir 
physically attached to the evaporator serves as a means 
of fluid management. The liquid return line passes 
through the reservoir that is physically attached to the 



evaporator. This arrangement ensures that the reservoir 
is cold-biased. Thus, fluid will collect in this volume 
regardless of gravity conditions. In addition, excess 
vapor from the evaporator collects in the reservoir 
through a secondary wick. The liquid line that passes 
through the reservoir contains subcooled liquid which 
condenses the excess vapor. This, in turn, ensures 
liquid is available to the evaporator during power 
transients. The disadvantage of this arrangement is a 
complicated manufacturing process and system 
inefficiency in that heat is lost to the reservoir rather 
than transferred to the condenser. 




Section A-A 



Figure 1 - Schematic of Typical Loop Heat Pump 
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